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WDVNVRIUHGXFWLRQ&DUERQVLQNRIWKHHDUWKLQFOXGHVRFHDQFDUERQVLQNDQGWHUUHVWULDOFDUERQVLQN2FHDQ
FDUERQVLQNLVUHODWLYHO\VWDEOHVRWKHWHUUHVWULDOFDUERQVLQNLVRIWHQIRFXVHGRQLQWKHUHVHDUFKRIFDUERQ
VLQN $V LPSRUWDQW SDUWV RI WHUUHVWULDO HFRV\VWHP WKH UROHV RI WKH FDUERQ VLQNV RI IRUHVW JUDVVODQG
IDUPODQG DQG RWKHU YHJHWDWLRQ HFRV\VWHPV DUH VRPH PHWKRGV WR HIIHFWLYHO\ LQFUHDVH WHUUHVWULDO FDUERQ
VWRUDJH&DUERQLVIL[HGLQYHJHWDWLRQRUVRLOE\DEVRUELQJ&2LQDWPRVSKHUHE\SKRWRV\QWKHVLVRISODQWV
WKURXJK WUHH SODQWLQJ DQG DIIRUHVWDWLRQ IRUHVW PDQDJHPHQW YHJHWDWLRQ UHVWRUDWLRQ DQG RWKHU
PHDVXUHPHQWV WKXV UHGXFLQJ WKH SURFHVV DFWLYLW\ RU PHFKDQLVP LQ WKH DWPRVSKHULF FRQFHQWUDWLRQV RI
JUHHQKRXVHJDVHVDQGKDYLQJFDUERQUHGXFWLRQHIIHFWV>@7KHUHIRUHLQRUGHUWRDOOHYLDWHWKHFRQVHTXHQFHV
RI WKH JUHHQKRXVH HIIHFW DQG DFKLHYH HQHUJ\ VDYLQJ DQG UHGXFLQJ FDUERQ LQFUHDVLQJ FDUERQ VLQN RI
YHJHWDWLRQ DOVR VKRXOG EH XVHG DSDUW IURP WKH DVSHFWV RI UHGXFLQJ RI FDUERQ HPLVVLRQV LQ DVSHFWV RI
HQHUJ\ DFWLYLWLHV>@$WSUHVHQW WKHUHKDVEHHQPDQ\ UHOHYDQW UHVXOWV RQ WKH UHVHDUFK DVSHFWVRI FDUERQ
VLQNRIIRUHVWJUDVVODQGDQGDJULFXOWXUH)RUH[DPSOHVRPHVFKRODUVFRQGXFWHGUHVHDUFKHVRIFDUERQVLQN
RIIRUHVWDQGJUDVVODQGLQ/LDRQLQJ+XQDQ*XL]KRX4LQJKDL7LEHW3ODWHDX1LQJ[LDDQGRWKHUSURYLQFHV
DQG UHJLRQV LQ &KLQD DQG WKH\ DOVR SXW IRUZDUG VRPH ORZ FDUERQ GHYHORSPHQW PRGH +RZHYHU WKH
H[LVWLQJUHVHDUFKHVDUHUHODWLYHO\ODFNRIWKHV\VWHPDWLFUHVHDUFKRQFDUERQVLQNRIYHJHWDWLRQLQUHJLRQDO
VFDOH 7KH QRUWKHUQ UHJLRQ RI &KLQD LV WKH UHJLRQZLWK UHODWLYHO\ IUDJLOH YHJHWDWLRQ HFRV\VWHPV ,W KDV
SRVLWLYH VLJQLILFDQFH IRU LQYHVWLJDWLQJ WKH FKDQJHV RI FDUERQ VLQN RI WKH YDULRXV QRUWKHUQ SURYLQFHV RI
&KLQDDQGH[SORULQJWKHVSDWLDOSDWWHUQRIFDUERQVLQNRIWKHQRUWKHUQ&KLQDDQGTXDQWLWDWLYHO\HYDOXDWLQJ
RIHIIHFWRIFDUERQUHGXFWLRQRIWKHYHJHWDWLRQV\VWHP
&DOFXODWLRQRI&DUERQ6LQNRI9HJHWDWLRQ6\VWHP
7KLV VWXG\ LV PDLQO\ DLPHG DW WKH DQDO\VLV RI WKH FDUERQ VLQN FDSDFLWLHV 7KH DQDO\VLV RI WKH
YHJHWDWLRQW\SHVLQWKHQRUWKHUQ&KLQDIURPWKHSHUVSHFWLYHRIYHJHWDWLRQV\VWHPFDQEHGLYLGHGLQWRWZR
DVSHFWVRIIRUHVWDQGJUDVVODQG(VWLPDWLRQRIIRUHVWFDUERQHPSOR\VVLQNVWKHVWRFNYROXPHRIWKHVDPSOH
SORW LQYHQWRU\ PHWKRG /LQ =KDR HW DO  ZKLFK WDNHV WKH VWRFN YROXPH GDWD RI IRUHVW DV WKH
IRXQGDWLRQFDUU\LQJRXW WKHVDPSOH VXUYH\DQGFDOFXODWLQJ WKHDYHUDJHFDSDFLW\RI WKHPDLQVSHFLHVRI
WUHHVLQWKHIRUHVW7KHELRPDVVZDVFDOFXODWHGDFFRUGLQJWRWKHWRWDOVWRFNYROXPHWRJHWWKHFDUERQVLQN
FDSDFLW\ RI IRUHVW ZKLFK KDV GLUHFW FOHDU DQG VLPSOH WHFKQRORJ\ DGYDQWDJHV DQG LV VXLWDEOH IRU WKH
HVWLPDWLRQRIELRORJLFDOFDUERQRIODUJHVFDOHIRUHVW>@7KHGLIIHUHQFHVRIWKHHVWLPDWHGUHVXOWVRIFXUUHQW
FDUERQVWRUDJHFRQWHQWRIJUDVVODQGDUHODUJHEHFDXVHRIWKHHIIHFWVRIWKHGHILQLWLRQRIJUDVVODQGFRQFHSW
DUHDVWDWLVWLFVPHWKRGVHOHFWLRQREVHUYDWLRQGDWDLQGH[V\VWHPDQGRWKHUXQFHUWDLQIDFWRUV>@,QWKLVWH[W
WKHFDUERQ VLQNFDSDFLWLHVRIJUDVVODQGZHUHHVWLPDWHGDFFRUGLQJ WR WKHDUHDRIJUDVVODQGDQG VSHHGRI
IL[LQJ FDUERQ SHU XQLW DUHD 7KH VSHHG RI IL[LQJ FDUERQ SHU XQLW DUHD WKH FDUERQ VLQN FDSDFLWLHV RI
JUDVVODQG LQ SHU XQLW DUHD LV RQH RI WKH LPSRUWDQW LQGH[HV RI FDUERQ VWRUDJH FDSDFLW\ RI JUDVVODQG
HFRV\VWHPXVLQJWKHSURGXFWRIWKHDUHDRIDUHSUHVHQWDWLYHVDPSOHHVWLPDWHRIWKHUDWHDQGUHSUHVHQWXQLW
VXFKDVVRLO W\SHRUJUDVVODQG W\SH WRHVWLPDWH WRWDORUJDQLFFDUERQUHVHUYHVRI WKH UHVHDUFKGLVWULFW>@
ZKLFKKDVDGYDQWDJHVRIGLUHFWPRUHSUHFLVHDQGVLPSOHWHFKQRORJ\DQGVXLWVWKHHVWLPDWLRQRIWKHORZHU
SUHFLVLRQFDUERQVLQNJUDVVODQG
2.1. Carbon sink of forest 
&DUERQVLQNRI IRUHVW UHIHUV WR WKHSURFHVVRIDEVRUELQJDQGIL[LQJ&2 LQDWPRVSKHUH LQYHJHWDWLRQ
DQG VRLO WKURXJK SKRWRV\QWKHVLV RI IRUHVW SODQWV WKHUHE\ UHGXFLQJ WKH FRQFHQWUDWLRQ RI &2 LQ WKH
DWPRVSKHUH>@$FFRUGLQJ WRVWDWLVWLFV WKH IRUHVWFRYHUDJH UDWHRI&KLQD LQZDVDERXW$W
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SUHVHQWWKHUHLVQRGLUHFWPRQLWRULQJGDWDRIFDUERQVLQNRIIRUHVWLQ&KLQD&RQVLGHULQJWKHGDWDRIIRUHVW
FHQVXV GDWD LQ &KLQD ZHUH XSGDWHG HYHU\  \HDUV WKLV SDSHU PDLQO\ XVHG WKH VL[WK  DQG
VHYHQWKGDWDDQGVWDWLVWLFVRIIRUHVWUHVRXUFHVXUYH\
7KHIRUHVWVWRFNYROXPHGDWDLQWKHIRUHVWUHVRXUFHVLQYHQWRU\GDWDVWDWLVWLFVZHUHWXUQHGLQWRFDUERQ
VWRUDJHRIIRUHVWSODQWVEDVHGRQWUHHGHQVLW\WKHSURSRUWLRQRIWUHHWUXQNVLQWKHWRWDOELRPDVVDQGFDUERQ
FRQWHQW RI IRUHVWV HTXDWLRQ  DQG WKHQ WKH GLIIHUHQFH YDOXH RI FDUERQ VWRUDJH LQ WZR WLPHV ZDV
FDOFXODWHGDVDQQXDOFDUERQLQFUHPHQWRIIRUHVWSODQWV
 9 '5u uP aC C 
,QWKHDERYHHTXDWLRQCS9'5DQGCDDUHFDUERQVWRUDJHRIIRUHVWSODQWIRUHVWVWRFNYROXPHIRUHVW
WUHHGHQVLW\SURSRUWLRQRIWUHHWUXQNVLQWKHWRWDOELRPDVVDQGFDUERQFRQWHQWRIIRUHVWVWDNLQJ2Q
WKHEDVLVRIWKHGLIIHUHQFHVRIFOLPDWHLQWKHQRUWKHUQSURYLQFHVLQ&KLQDDQGGLIIHUHQFHVRIW\SLFDO]RQDO
YHJHWDWLRQGHWHUPLQDWLRQRISK\VLFDOSURSHUWLHVRIWLPEHURIPDMRUIRUHVWVEDVHGRQYDULRXVFOLPDWHVDQG
VXUYH\RIELRPDVVRIPDLQIRUHVWZHUHFRQGXFWHGWRHVWLPDWHWKHWUHHGHQVLW\DQGWKHSURSRUWLRQRIWUHH
WUXQNV LQ WKH WRWDOELRPDVV 7DEOH$FFRUGLQJ WR WKH VL[WK DQGVHYHQWK QDWLRQDO IRUHVW
FDUERQ VWRUDJH RI WKH QDWLRQDO LQYHQWRU\ GDWD IRUHVW ELRPDVV FDUERQ VWRUDJHZDV HVWLPDWHG 7KH WLPH
LQWHUYDORIIRUHVWDVVHVVPHQWRIWKHWZRWLPHVZDV\HDUVZKLFKLVWKDWWKHLQFUHPHQWDOFDUERQVWRUDJHLV
IRUHVWQHWFDUERQVLQNRI\HDUVVRDVWRREWDLQWKHDYHUDJHDQQXDOQHWFDUERQVLQNRIIRUHVW%\DQDO\]LQJ
WKHGLVWULEXWLRQRIIRUHVWFDUERQVLQNRIWKHQRUWKHUQ&KLQD)LJXUHDLWFDQEHVHHQWKDWWKHFDUERQVLQN
RIIRUHVWRI WKHQRUWK&KLQDZDVDERXW W WKHFDUERQVLQNRIIRUHVWRI WKHQRUWKHDVW&KLQDZDV
DERXWW WKH FDUERQ VLQNRI IRUHVWRI WKHQRUWKZHVW&KLQDZDVDERXW W DQG WKH IRUHVW
FDUERQVLQNZDVUHODWLYHO\ULFKLQWKHQRUWKHDVWDUHD
7DEOH(YDOXDWLRQRIFDUERQVLQNRIIRUHVWYHJHWDWLRQLQQRUWKHUQ&KLQD
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&KLQD
6KDDQ[L   ZDUPWHPSHUDWH]RQH   
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aWHPSHUDWH]RQH
2.2. Grassland Carbon Sink 
$FFRUGLQJWRVWDWLVWLFVWKHWRWDOJUDVVODQGDUHDRI&KLQDLQZDVDERXWKPDFFRXQWLQJ
IRUDERXWRIWKHWRWDOODQGDUHD*HQHUDOO\VSHDNLQJWKHFDUERQVWRUDJHLQJUDVVODQGHFRV\VWHPRI
&KLQDZDVEHORZWKDWRIWKHIRUHVW7KHIRUHVWYHJHWDWLRQIRUPHGKLJKELRPDVVDQGOLWWHULQWKHORQJWHUP
DFFXPXODWLRQ SURFHVV ZKLOH WKH JUDVVODQG ZDV GLVWXUEHG E\ ORQJWHUP RYHUJUD]LQJ UHFODLPLQJ DQG
GLVWXUEDQFHRIKXPDQDFWLYLWLHVDQGLWVYHJHWDWLRQF\FOHFRQYHUVLRQZDVIDVWHUDQGWKHDFFXPXODWLRQRI
JURXQGVXUIDFHOLWWHUZDVOHVVDQGJUDVVUHYHUVHVXFFHVVLRQZDVIDVWHU>@+RZHYHUZLWKWKHLPSOHPHQWLQJ
RISURMHFWVRIFRQYHUWLQJFXOWLYDWHGODQGLQWRIRUHVWVDQGJUDVVODQGWKHIL[HGFDUERQFRQWHQWLQJUDVVODQG
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